Topical antisense-oligonucleotides targeting IFN-gamma mRNA improve incidence and severity of herpetic stromal keratitis by cytokine specific and sequence unspecific effects.
Corneal infection with herpes simplex virus-1 (HSV) can cause an inflammatory eye disease termed herpetic stromal keratitis (HSK). Interferon-gamma (IFN-gamma) is known to be involved in the development of this disease. In this study, antisense oligonucleotides targeting IFN-gamma mRNA (IFN-gamma-ASON) were investigated for their effects in experimental HSK. Splenic cells were used to examine the efficacy of IFN-gamma-ASON to decrease IFN-gamma- release into the cell culture supernatants as measured by ELISA. Mice were corneally infected with 10(5) PFU HSV, and IFN-gamma-ASON were given subepithelially. Alternatively, mice were infected without any further treatment, received only buffer, or received control oligonucleotides (CON) to observe substance specific effects. The animals were followed up clinically for the signs of herpetic keratitis. On days 14 and 28 post infection (p.i.), animals were sacrificed, and eyes were collected for histological analysis. On day 7 p.i., infectious virus particles in the eyes were determined by a plaque assay. While IFN-gamma-ASON diminished the content of IFN-gamma in a concentration-dependent manner in vitro, CON showed no significant effects. Whereas buffer-treated and only infected mice showed severe necrotizing keratitis on day 14 p.i., this was abolished after treatment with IFN-gamma-ASON, even after 28 and 52 days. CON-treated mice also showed an improved HSK on day 14, but not on day 28. The incidence of the disease was also clearly diminished after treatment with IFN-gamma-ASON at all time points examined. The number of inflammatory cells in both the central and the peripheral cornea were strongly reduced after the application of IFN-gamma-ASON as compared to the controls. In contrast, the infectious viral particles in eyes at day 7 p.i. did not differ between the four groups. Topical treatment with IFN-gamma-ASON induced a long-term improvement of the course and the incidence of HSK in the murine model. IFN-gamma seems to be involved in a proinflammatory manner during the pathogenesis of HSK, while the antiviral defense against HSV was not affected by this topical cytokine inhibition. Unspecific CON induced a transient and cytokine independent improvement of HSK.